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® ImpedarcB-matchBd alactrlcal connector. . ^ 

® An imped ance-matched electrical [connector comprising;'* plug corinnutoi mamum (30) and a ruaffctjlH j*:k 
connector member (35) for an electric connection betwefcn' printed wiring boards. The plug connoctor mombor 
(ft)) cinnfifisHS a ;iluy hnnsing (31) nf inRiilafinn material' Jri- Which planar and elongste male conductors (3?), 3 
first row of molo oicjnoJ torminolg (33y, end o oocond ro> of/male aignal terminals (33) are arranged in parallel 
planes. A conductive ground shed (34) is attached lo me^ar peripheral surlaee (3ia) of tha plug housing (31), 
30 that the first and second rows of mala signal terminals (30) are arranged between the elongate male 
conductors (32; and a planar portion of the ground si^;#specuVeJy f to thereby form a strip line structure by 
which an impedance of the connector Is matched to an impedance of the printed wiring boards and the amount 
ot crosstalk le relatively low. ' >V; r 
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Tie pwsont jiwnilon relates to an impedancen'natehBd elecrrtnai connector comprising a plua connec- 
rLZT I cc ™ 0f m *™*' rnittBWArflh the plug connector member fur «n rIrwc 

connection between impodonco-mfltchcd printed wiririg>oards. 

Wlft tie* dHVHfnpment of hi&h speed signal orocesaino in cmjutoiv. it has trcan required thai 

s muitioleeuode connectors for compute,* srHuuW hays' a rharacterfstio impedance matched with a char- 
KtBfeto imparlance of prints wiring bearde and cablos.to avoid a inflection cf signals in The connectors, 
and lhat (ho connector* should provldu fur a Inw c/psstaik between the signals. To meet eush njoutonwib 
fen- the high speed signal processing, it j 6 noooeenry that the prinlau wiring boards, wirino* 01 the cables 
and terminals m the electrical connwiurs am not mtfeSelectnc connections moans, but are also transmte- 

ro aiuri hnm Namely, it is desirable to arrange ihe oigfial lines relalivw tn rhR ground conductor m a constant 
disposition {or a cfoss-aouibnaj shape) in order no). to disturb olcctramggnetic weves around the signal 

T*e« ere mainly Iwn kinds of signal transmissions; (a) an unbalanced transmission thai uh«a a signal 
conductor and a ground conductor, and <b) a ttfancpcl Emission that us«s a positive signal conductor 
and a negative *iynal mncHxtor. Unbalanced tranemlaslon. is frequently used in the print drmfr boarcs and 
eiectrfc eaeinge for digital signal transmissions. ThB glanced transmission ie clarified into the following 
torn types depending on the disposition of the difinai. Conductor and the ground uuriri.intnr, I e.. a coaxial 
struolure in which a core sign*] conductor is surrender}' by a cylindrical ground conductor with a dielectric 
material (Inflating material) lilted therebetween; . a; strip line structure in whic:h h signal conductor is 
sandwiched between a pair uf ground plana* with a dielectric material filled therebetween, and a microstrip 
Iihr structure < n which a cignol conductor is errange^parallel to only nne o^ind plane with a dielectric 
materiel filled therebelwwen. > a '*' / 

Transmission characteristics vary between the sjripillne structure anrl trw* microstrip line structure. In 
the strip line structure rhR occurrence of noise and Ctostolk ore relatively low. signals aie toss affected hy 
« external oiectromagnotic fields, and impedance .diaracfcristlc Is stable in tn© microstrip line structure 
signals are relaiumiy affected by external otectromagheilc, fields {shielding effect is small). Uis occurrence nr 
noisa is mgr., and Impedance characteristics ana ifnatteto. Aiso. the signals ara affected by fto electromag- 
netic fields mnirtHd from the signal conductor© morfiaejvea depending on the disuusitiun of the dlfilflrtrin 
material and tho conductors and the rjccuirema nf tTrJsstaiic is relatively high, 
so Irnoedar.L-H varies between the strip line atruotur^'fihd the microatrip line siruiduiw whan dimensional 
conditions of tho corresponding elements are irtenttcai; It Is wen known that the impodancc Zg can be 
calculated I)/ the following relationship*, in wh|ch>;, is a dielectric constant cr dUwrrfc! material: d is a 
diameter of a signal conductor when It has a nircuter.erbsa section; h is a distance betvvcen Ihe center of 
tha signal nnnductor and the ground plane. 
Jb Tho impedance Zo of the strip fi/is wtrnrture Is: ? 
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The impedance Z 0 of tne mlcrostn'p line structure Ja: 

. t. 
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so The pnnted wiring boerd3 are formed in a multi-laymed structure having outer conductor layers and an 
innermost uuiMfnrjwr layer with oieiectric layers tharobblyveen. The ground conductor and the ptww suyuly 
conductor are usually located on ;he innHrrnust rjarfdubiibr layer and tnus constrtutes a microstrip lino 
siMicmre in wnicii the ground plane is arrancod only on W side of the signal uirajinHnrK. 

There are proposals lur Hlectncel connectors having, an impedance cheractcristic matching the imped- 
ance oi the printed wiring boards to which the dtki^r cormecior is anached, for exampia, Japanese 
DcamiriHiJ Utility Model (Kokoku) dredoooa ^electrical connector to. printed wirimj l.-^dv lining 

a microstrip olructure. Tliii MlHiJrinal ronnector is sfiowp.jn 8A to 3C of tho attached drawings, which 
comprises a plug connoctor member 50 and a iacitcrinnector member 52 matabie with the piuo, connector 
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member 50. Fig. 8B b a cross -Actional view ilimi/gh .the jack connector member 52 and Fig. 6C is a ;rc-5€- 
*ywUunal view mmuo* m plug, connector member s6, The plug connect membei 30 c:nmprts*s a plug 
housing 5-1 of insulating material with three iciwb iif hotes in which a first row of male eignal terminals 50. a 
second raw cf mpi* signal terminals Sfl and a gonMUr planar and elongated hwIh conductor 60 are fitted, 
s respectively. The elongated male conductor so i**rrangei between the male signal terminals SO and 03 so i . 

mar a mir.-rjstrlp line structure is formed. Tho jock; connector member 52 -rjmprlsos a Jack housing ttt of 
insulating malarial wiUi three rows of hnlss B4.-^B.-»nd 69. A generally planar end donated female 
ftonriu«or /u is inserted in the central holoe 93 te.rjceive the elunyated male conductor 60 for mating 

engagement therewith. Upper and lower femaie.jepnlnais 72 and 7A are ineortod in the upper and lower < . 

to holes «i and «6, respectively,, for mating eng^erinent with the mate signal terminals SB and 58. The 
elongated female conductor 7D also forms a mlcm&ip lino .structure with the female aiqnal terminals 72 and 
/4- A shield oaco 76 is attached over the j^fi housing 62. TO* sh/mo case 7* shields external 

elaciiorrwynwtic waves and is nor rinsgned to contiolti* impedanco u a atrip line structure. ' ' 

In ttiic connector, the male conductor 60 lids', a'.lppgar length than that or the male signal terminate 56 
ts and 58 ko ihat the mate conductor su first engogee'tKe- central holes 88" of the iauk housing 62 to function 

as a guide whan tho plug connector member 50 Js/rhateri wrtn the jack connector member 51 Alco, the •• • 

mala conductor 80 nas a central elit 78 that coopertteavwith a guida wall 78 of the Jack housing 82 ar tne : ' . 

discontinuity of the central hole: 08 to function as <a : .rjyjde when the plug connector member 50 k) mated 
with trie jack connector member 52. 

United States Paterrt No. 4.762,300 also distfoftti an impedanco matchod electrical connector with a 
microstrip structure. 1 hie connector ateo includes V.iilinar and elongated ground conductor anri rwn rows oi , . 

signal terminals on either sid« ufi ihH rjrnurvj eenducjof to torm a microchip structure. 

Recently, multi-layered printed wiring boards ha*e been developed and the numnar nf mnductive . : / 

layers of printed wiring boardk is increasing. Trwtna; ground conductor and the power supply conductor 
are not necessarily located on tho Innermost wrt^uctSrla/er aid arc* rilstrihined on several layers so that 
the signal conductors art) arrangr^ between chequed conductor and tho power supply conductor or 
between ihs ground conductors, h this case, a strips lln£ strurturw is constituted in which me ground pianos 

are arranged on either side of the signal cCfWuctor^/elhce tho ccn9tent-voltage power supply is deemed Lu > * 

be an equivalent of tho ground regarding high frequent* xiymi processing. " \ ' 

si) It is oossiblB in principle to design an etecWaj. connoctor having a microatrio line structure uf a 
particular Impedance matched to en Impedance of a.p'esiftai multi-layered printed wiring board. I o this end, 
it Is necessary lo swlHnt the distance d between theater of tho oignal conductor and ihe ground plane in 
relation to the diameter of the signal conductor. In fact^hywMVHr, when the density of the signal conductors 
becomes large, lim diameter of the signal eonduc^.teodmcs omoll and the oitch between the adjacent 
n signal conductors bocomoa small. There is a probleitj in tha Rtectrlcal connector having a microstrip lino 
structure of a particular impedance selected uh<i« ; 1hotJo condHions that the Impedance Is reldiivHly 
unstable and tho occurrence of crosstalk is high. ; 

The nhiect of the presant invention is to proyte'an Impedance matched eiecbical CurniHc:f[y in which 
an impedance is relatively Stable 'and the uij:iirrenc^6!'cro99talk is low. 
4fi According to the present Invention, thore w provided an impedance maLiimi wiHrfric^ connector 
comprising a plug wnnectar membRr and a jack- connector member matablo with tho plug connector 
m«mDer tor an electric connection botwoon printed boards. TIim |jhiy umriHfitor member comprises a 
plug huusing of insulating marerlfli: the plug housing having an axic, an outer peripheral surface about the 
axis, at least one elongated hole arranged In a flrs;t;pjane paraiy to the axis, a first row of small notes 
4S ananyed in a sfimnrl plane parallel to the first plat^r'and a cocond row of small holes arranged in a third 
plane parallel to the first plane on the sida ol at iBurifro elongated hole remote from the first row of small 
hrtfls: me outer penpheral surfaco including flrsl;.aiid second opposite planar outei surface uurliuns 
arranged parallel to lite first plane- In an nverlappir>g .relationship with at least one afongatod holo and tho 

hnt snd second rows of small hcJoc; at Feast one ge:h?;W | y ; P |anaf atld HkiriyniHri rnnin ennductor ihted In at ' . : . ' 

sa least una elongater] hole; a first row ot male s^naj 'terminals fittod in oaid first row of small holes. 

respectively; a second row gf male signal iermlnaia}Tlm*i En said second row or small holes, respectively, i ; ," 

ann a concuctive ground shell attached to tho outor'perfphoral surface of the plug housing: the ground shell 
having a first planar ahull uortlon covertng the first piariar outer surtace portion such thai a distance between 
tne first planar shell portion and tho first row, of.'ir»lo signal terminals auusianiiaily wiual* * distance 
55 uelweun lira first mw of mate signal terminals and -thVelonga tad male conductor, and a second pjpner shell 
portion covering the second planar outer surface" portYpn such thai a distance between me second planar 
shell portion and the second row of malo signal tprVifnab substantially equals a dialanco betwHwi the ' ■ 

scwnd ruw ol male signal termirwis and tne eion^ted>male- conductor, whoroby an impedanco of the first 
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and second ruws of mala atonal .terminals Is controJledby ct lout ens elongated male eonJiicinr ana the 
groove eneii. Tfio jack connector member tmprtaes a jack nots-'ng oi insulating material, m joast one 
female conduct fur mating engagement with tho dotted male conductor, * first raw oi tamafe sirjnai 
terminal* for mating engagement with U10 first row W mala signal terminal?, and a second row of female 
3 dgint iwiniRHls for mating engagement with tho second' row of malt? signal terminals. 

With thin arrangement, a stiip line structure is censttuted by the conductive ground shell end at least 
mm female conductor Detween which tho firal roW^f 'male aiunal terminals and the secono row ot male 
eignal tcminele are respectively, arrangftd via an* inflating material of tho plgg housing. Therefore, an 
dHcrrfcHl connector naming a relatively ctablo impedajico..dnd luw uuiiirranra nf crosstalk is realized, 
w Prcforab'v, at Joast one elcuiuarHri male conduct comprises at load one male ground conductor anc al 
tost one male power eupply conductor arr*ngeftjn : : lh» to plana In a row, and at least one fgmale 
conductor comprises Gonrnflnnnriingiy at least or».ftmtfe ground Conductor and at \ w t one female uuw«r 
supply conductor arrangod in a plane In a row, A: V 1 .' 

Preferably, the ground shell is connected to atJdWong elongated male conductor fur aluctrical 
>e connection therebetween, and preferably for machanbii-c'cnnection ot the ground shell to the plag housing. 
Prefefaoly. tna ground shell is formed in a con^nubuely closed shape encircling ll 10 cjuler parlphfinal 
surface of the plug housing. * 1 

The plug housing preferably has a first end directed to a printed wiring board, a saryjnrl *nrl directed to 
tne jack connector meinour, Rnri an outer peripheraVehouldor adjacent to the first end; the ground shall 
™ being arranged on the outer peripheral surface ortffaiplug housing In an AhnrmRnt relationship with tho 
outer peripheral sl.uuidar. Th* grdund shell has a fchgft'such that the ground shell abuts one envj thereof 
against the outer peripheral ahoulder of the plug housing anrj scenes beyond the second end of tho pfug 
housmg to the jack hnming. The jack housing preferably haa an outer peripheral surface, a first Hnrt 
directed to the plug housing, a .second end dirm^ri to anonther printed wring board, and an outer 
«o peripheral should™ arijacent to the second end ef fhe\)adk housing; ttw ground shell extending bayend rha 
second end of the plug housing to the Jack huuKinn/ yith the first end of tho jack housing abutting the 
wwnd end of rrw plug housing. " v c 

In thio case, the ground shed Luvors at toast partly <ifte outer peripheral surface of the Jack housing ao 
that a portion of the ground shell overlaps at least one female conductor. The ground shell axioms hprwasn 
00 mo outer peripheral ahoulder of Itie plug housing anft tr)e,outer peripheral shoulder 0! tho jack housing.. At 
lHast one elongated conductor of tho plug cormector.ftember extends boyung the second Rnri nr me. plug 
housing. 



Preferably, the ground shott hpe a guide means -and' the jauk housing has an associated gurie means 
for assisting a mating enyayRrnent.rjf at least one ma(*ctoductor with at lewt one female conductor. 

The present invention will become mere appapffl. friim the following decnotion of the preferred 
embodiments, with rwfHrence to the accompanying tfrwingc, In which: '] 
Rg. 1 is an exploded perspective view of an eteiricid^onnectDr according to the fisrt embodiment of tho ■ 
. . present hrvwiflnn; . '\ 

Rg. 2 is a partially enlarged cutaway view of Win-pliigi^bfinoctor member of Rg. l; : 
■t. : 40 F |9- 3 I s * P anja "y enlarged cutaway view of the- jack connector member of Fig. 1; 
~ Fig. 4 io e crosa^ectienal view of Him alsctrlcal connector of Fig. 1, wth the plug connootor membor end 

fhe jack connector msmber coupled together and'Sjiawn in a position invwiHiJ fmm Fig 1, 
Dg. 5 is a crutfiractlDnai vlaw of the connector through tho plug connector member: 

h<g. 6 x a viow of a jack connector m^riber^rJccRng in fnn SAnon* emoodiment ol the present 
43 invention; ' i V 

Fig. 7 is a view of a plug cannectur member accardtng to the third embodiment of the present invention; 

and ' • t v 

Figs, 6V\ to 8C ari* vtHws of a prior art connector. , ( ' 

Figures 1 and 4 show an electrical connector I0;$$urdlng to the pmsfint Invnntinn comprising a plug 
flo conneutur mwnber 30 and a jack connector m<)mboi'\»matable with the plug connector member 30 for an 
oloctrlc connection between printed wiring boards. (nocs.hpwn} r Fig. 2 is a partiaJiy enlarged cutaway vlow of 
the plug connector member 3d and Rg. 3 Is a p¥rtlajly Enlarged cutaway vi«w ui ih 9 ja<* 'xnnector 
member 35. ■ ? 

As ehown in Figs, 1, 2 and 4. the plug conneutdr. niwi^r 30 comprisss a plug housing 31 oMnsulating 
us maiMr<Hl h?ving an axis shown by the arrow in Rg, leaking, which the plug connector member 30 is nulod 
with the isck connector mambHr 35;. T|i« plug houslng;^V.has an outer peripheral surface 31a in a «onorolly 
rectangular cross-sac tional ahape and sn ouler parlpiteN shmlriHr 3ih adjacent to one end of the plug' 
. housing 01 The outer peripheral : surface 31a, incJjy^a^ -first and second opposite planar outer surf*«:H 

■4- »! • 
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portion* 3Jc and 31 d extending alony II ih lnng;>lde* of the rectangular croag actional shape, ti.h pK.n 
housing 31 also has a plurality gf donated holo^aie arranged in a first plana parcel to tne axis and to tho 
outer surface portion 31c amUio, a first row of small holes 3lf arranged in a second Diane oaraild lu ih* 
first pur* and a second row o! small hclco 9lg4mngo0 in a J.irU plann parallel to the r.rsL plane on the 
s arte of the den gated rtuhis 31e remcie from the «r« row of email holos 3lg. The first and seuuiul nnpos*?. 
p*nar cuter surface portions 3lc end 3ld. the efa^led holes 31a, and the first and second rows of amol! 
hdo* W md ai U .H Bxrend perpendicular to th^#M of Fig, 4, end thus a.« parallel to each nih« m an 
overlapping relationship. 

Planer and oJu/.natBri male conductors 32 e>e fitted in the olcnqated hubs 31«. respsctivAiy ThP 
fo elongated mala conductors 32 comprise at least d™ male ground conductor and at foaot one mole porfer 
supply conductor arranged In tne first plane in a row. As shown in Tigs, 1 arid 2. Bach nf -h* eicngaieo male 
conductors 32 hao n sharpened end or contact 32* tor connection to a corresponding female conductor an J 
braridibd ends nr contacts 32b tor connection tOve : orJntod wiring board (nol nhnvm) Tne fancied lead 
ends 33b oxtond from tho outer: peripheral shnulde^tB of the plug housing 31, 
it A first mw of maie signal terminals 33 are (Midi In the first row uf small hr>l«* 3ir, respectively and a 

cooond row of male signal terminate as are fttted In Me second ro* of email holea 31o. respectively Each > ' > * 

of thrt male signal terminate 33 has e sharpened erjd or cot.lad 33a for connection to a corresponding 
female signal terminal and other enn nr contact 33tf for connection to a printed wiring board. Tlw ends *\h 
of the male signal terminals 33: extend from the Outer peripheral shmilrtPr 310 ot Hie plug housing 31 end 
m the pi-oiecting er«j portions are, hem in a sfcgg*ed^y. Tho mato conductor 32 are made imm a rtnln 
flat plate ot a good electric conductivity and (lie rarte^grwl terminal* M ara made from small rods of good 

electric Cdriduurlviry. ': > *. * >.■,, 

A eencuctiro ground shall 34 of c>ood elactrfc- conducdvity is attached to the outor Spheral surface 
31a or LI* [ilurj housing 31. The ground shell 34*. lo formed in a continuously dosed shape encircling the 

as outer penphoral ounace 31a cflh* dug huu.sri a ..3>; and has a generally rectangular crow-sectional shape 
0 fit uvnr IhH plug housing 31, ine ground shell'ty tfui*. h« a first planer portion 34a covenng the 
tot planar outor surface portion 31c of lh* plug.houslhg 31 and a second planar ahofi portion 34b oovaiiny 
the sernnn planar outer surface, portion 31 d of ttieffrg housing 31. Ass *liu*t. In Fig 5. the ground shell 34 
ie intended to provide a strip Ifne stiurtwre ta^eignaj terminals 33, To this ond, the first planar shell 
portion Me r. 3 arranged such that a dietanco between the 'first planar sf *ii puritan 34a and the first row of 
mole signal terminals 33 substantially equals a distance between the firet row of mole signal terminals 33 
and the elongated male conductors 3£ and the aepond planar shell partlnn 34h is arranged such lhat a 
distance between the seuund planar shall portion; 34* and the second row of male signal terminals 33 
suostantisiry equals a dietanco between the second 'row >of male signal terminals 33 and the elongated male 

X conductor 32. 51 _>•;.■ 

The ground ctioll 34 ia arranged on the outer .pprtpheral surface 31a of the plug housing 31 in an 
abutment relaikirurfiip wfm the ouwr peripheral ehoSlcSjr 31b and has a length such thai the ground snail 34 
abut* one ond Ihorccf against the outer penurwnd. sUbplder 31b of the plug housing 31 and extends beyond 
(he win] nih of ihe plug housing ji. V.* ; * " 

40 Tho ground shall 34 has a tj.iyuw 34n at a smarted© of the ground shell 34; tho tongue 34c being bent 
Inwardly so that ihe tongue 34c ic connocted to tho;. elongated male coiidui:lur m through a hole of the plug 
housing 31. The tongue 34c enyHnex with me waffle, plug noticing 31 and obo serves to mechanically 
connect the ground shell 34 lo tho plug housing 8tiJ • ' . 

The ground shefl 34 alsn has a pair ot outwardly bilging arcuato guido walls 34d at opposite cotiihis nf / 
45 the ground shell 3^ aJcng one aide of the rectangular^ ]H lor assisting a mating emgagemsnt of tho mole 

conductors 32 wim corresponding female conductbni iii' tho jack connector member 3G. . r . 

A3 shc/vn in Hgs. 1 . 3 and 4, lha jack r^nnedor.membef 35 comprisos a jack housing 38 of insulating 
material, elongated temalo conductors 37 for rtwitirig^ngagefiieiit with Iha Hlnngafftrt male conductor 32 ( a 
first row of ternate signal tfirminais 38 for mating «ftg,ag$ment with tho first row of male signal terminals 33, 
and a second row of female signal terminals 3fi fbWmatfng.flnaaoOTent with the second row of male signal 

iHrminals 33. * . " : • . : ' 
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The jack housing 36 has ah outer peripheral surface 3Ba in a generally rcctongular cross-sectional 
shape in conformity with tho- outer peripheral surfac^tfVa of the ylug housing 31. m mar the plug housing 
31 abuts tiie jai;k hnusing 36 in ,an ena ro end reiatl^riahip when coupled together, as shown in Fig. 4, Tli» 
ss jack housing 35 has an outor peripheral sluiuiiJer' 3aBi adjacent to one end of the plug housing 31 lhat io 

remote from the plug housing .31; when coupled together, The outer peripfieial sutU* 3fin Includes first and * 

socond opposite plariw wter surface portions 3ec>rp j36d r a plurality of oiongated hdos O60 lor inserting 

the elongated fomale conductors. 37, anil wj iwxind rows of small holes uut and 3o'g tor inso/llng tho ' t ! 

' * ' . *- 
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female signal teniinals 39. "|?'V ; . 

i-ech Ot the elongated fsmalo conductors 37 has inched femalu uniin ur nnnracts 326 lor receiving 
the sharpened ml 32a of the mala mnfiuctors 32 ortd-'branchsd lead ends or contact 32b for connection tu 
another printed wiring board (not shown). Each of/ the female ajynal luminals *e has a female end or 
o contact 35a fur receiving tlM sharpened eno 33a oft male eignal tormina! 33 and othgr end or uunbtrt 

37b for connection to another printed wiring board: 'The* ands 3flh n( rhn female signal terminals 3fl are bent ? k 

in a staggered array. The female conductors 37 ara'^mado from a comoination of daefc flat plates uf nnorl 
electric conductivity and the female aignel terminals -3B am marl* rrom small n?^$ of good electric 
conductivity. ' ;./!' * ' w 

'o The jack housing 00 has a pel/ of ridges 36c Bt opposite comers of the jack housing 36. The ridgoc 38c 
mate witn the guide walls 34d of the ground ahejj^'far floating a mating engagement uf the male 

conductors 02 with the wrreepondlng female anr^icfore 37 in the jack connecter member 35 end For . , 

praimntirig an inaccurate insertion. ! '•' , 

The ground shell 34 extends beyonrt The end 6Mha plug musing 31 to the jack housing 3$ with one 
75 eno ol the jack housing 36 aborting the second end fcF<he plug 'housing 31 , atr shewn in Hg 4 praferabry, 
the ground «hull 34 covers at least partly the outer peripheral surface 3Sa of tho jaok houoing 96 so that a 
portton of tho ground ehoJl 34 ovdrlapa the female xcjtfuctors 37, Prttlyraufy, ths ground shell 34 extands - 
between the outer peripheral shoulder 3ib of the plug housing 31 and tho outer peripheral shouJdar 3Gb of 
the jack houeing 3e, Accordingly, the ground shelf affeiso auLs with the Blnnn*fciri female conductors 'i? in 
20 Lft* jack housing 36 to ennftrimte a. strip line $trwturo$r;the femalo signal torminele 3a ' • 

Figure 6 ig a view of a jack connector nwnber M^ccorrjlng m me sernnci emoorjtment of the present . . 

invention. This Jack rwinector member 35 has a similar; arrangement to that of the lack connector memta 
36 of Rg. 3, except that the jack conneutur member. 3iS if Rrj. Li railer than that ot the latter and the ground 
srM 34 cannnr ftuiy cover me eipgnated female ootktiotors 37 in tho jack housing 30. In this cas«. <ui 
t as additional conductive ground ahell 34 is attached to triage* housing 36. Preferably, the first ground shell 34 
Is arranger! to attend the plug housing 31 and to abut jthe. outer peripheral Moulder 30b of the jauk housing 
3S, and the second ground shall is arranged on the dijteir.periprreral shoulder 36b of the jack houeing 36, so ;\. 
that the first ana me second ground ehelfe 34 and ^are substantially continuous. Hie second 
39 has a tonaue 39a el a email side or me ground /Shell Sy for an electrical connection to tho elongated 
so female conductor 37. ) % / " • '» m < 

The following table is a result of a test o: impedance and crosstalk on three electrical connectors A to 
C. The connector A Is the connector 10 of the ffrat. embodiment, and lira uunnectora B and O are 
connectors having identical shape's to me mwned^WL and me connector B has the ground shell 34 

attached to me plug housing 31 but is not eorwecied/to the ground. The cuuriector C does not have the * . . 

» ground shell 34 attached tu the plug housing 31 and'fia'sra mierostrip line structure. 



load 


■»■'.'. ' 50 Q 


Connect.or 


c" ! : v. 


B 


A 


impedance (ft) 


58 •* '7 

• > . ' *• ' 




49.2 


crosstalk (mV) 








(near-end) , 


350.^,'.. 


235 


230 


(far-end) 


*<^ : : 

W 1 


10 


5 



The rtear-eno crosstalk is a value measured at ; thp; pMfso Input 0W0 (tho jack aide) and the far-end 
crosstalk Is a value measured at the pjurj sine. As wlil k .b£ apparent mat the connector * can realize a small 
ss amount of crosstalk, compared to tho other connectorsi'The connector 0 showed d similar hnprniajiiM \t> 

lhal uf the connftr.mr A The reason is not apparent butrnay be derived from Iho fact diot a (w numbor of ', 4 - . 

tho signal torminaJs are activated in the test amJ lli»^fnu)id shell 34 Is large In size so that the ground shell 

J4 is at an stable potential during itho tost as if It la'^pshectod to the ground. It will be apparent lhal fh« •;: ' . 

fl < > 
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)f™ h , M $ , f f Lld * prfl,9r8b ^ «w««cM.t» the ground i„ actus) j,e. Also, it i8 parable that 

37 d .id the planar sneii pcmons 3ia and 34b. ofithe ground shdi 34 for mast effectively roducinq the 
amount of croajtslk. 

" a : 2 /i^!™ l . C0 Z ed<S ' ^ 100 'W» M arra '^ "» Pl«9« housing 31 having the 
SIS ^ f ?V" m lan ° ,n al0fl9 ™d 4 mm in length along the shon ,ioe 



• - ^ ! 9 L , e Qa> conn,fctur 'Oas appw^imRreiv *u mm. The elects connector io is 
,1 . 9 ? V Vu S BrM1 ! pmnfws,n 9 *» *• «*n*. aepnrfmately 1 Ghb. Therefore, it is 

preferable to select tho mauleting material at the^lip housing 3i and the jack housing 36 hHno a low 
dielectric coolant adapted for such a fugh frequowy.-lavel to effective toduce the amount or the crosstalk, 
it has i been found that e liquid crystal uolymer Is -adapted for the insulating material of tho plug housing 31 
mo to jack hniBing 36. In addition, tho liquid cryeter polymer l, a , » sufficient strength to allow the prug 
hous ng 31 and tho jack housing 36 tu have a thln^aissd structure as described afcovo and a temporal 
mMve M mp H rty to endure heat during a aoldefag- process. The liquid crystal pntymer Has » good 
is tlowabifity ,n a molding process. •}'•'' 

Ro.an 7 is a view ot a plug connecter member 30 according to the mm embodiment of the present 
iwonhon. The plug connecter mm** 36 comprint* plug housing 31, the elongated mate conductors 32 
the ground shall 34, and other elements such as -s^, terminals, similar roths plug connector membor 30 
o .g. S. The tonguu 34c of R 0 ' ? is replaced By .tobgOo 41 in Fig. 7. The tongue 41 extends from one end 
»i nf the ground shell 31 and is bent along the end-surfee nf rh* plug housing 31 from which tho branched 
ends 32b of the abnuatari male conductor 32 project The tongue 41 has a hole 40 through whlnh rna nf 
the branched endc 32b of the elongated male condor \9 Is passed for establishing an electric connection 
between the ground xhrtl 34 and the elongated; mote conductor 32 and a mechanical connfltflnn nt the 
ground shell 34 to tho plug housing 31. II the outar^ilpheral sneuWer 31 b is pmvidod adjacent to ttie end 
ej of the olug housing 31 it is possible to provide a djf & the outer peripheral shouldwr a 1 b for passage of the 
tongue 41. Also, tho tongue 39a of Fig. 6 can b» tepleced by a tongue similar to 41 in Rg 7 

As ewlain«ii In detail, it is possible to obtairi- jan eleetical connector having 3 desired impedance 
Characteristic in a strip line structure for matching ty'ltfiperJarce characteristic of printed wiring boards, and 
to realize an Metrical connector having a stable- impedance characteristb Ihss affwued by exiemai noiso 
so and tne amount of crosstalk is relatively bw hawdfonTtfte sirip line structure. 

Claims 

1. An impedance matched electrical mnnectw comprising a plug connoctor member (30) and a Jack 
35 connactor memtwr (35) matablo with (he plpg '.iconnectar itxwnbm (an) lor an electric connddign 
betweori printed wiring boards, ssirt plug copfliictCf! member (30> oomprioirtg; 

a plug housing (31) of IneulatinG material having an axis, m t j«tHr peripheral surface (JlaJ about tho 
ax s, at least unw etongata hnle arrangedjnja M piano parallel to the axis. a tint row »r k/hhII 
holes CJ1I) arranged in a second plane on orte.alde of ami parallel id me first plane, and a socond row 
<o of small hules (3 Ig) arrsnoed in i third plane. on the other side and parellol to the flrsi iiIhtih; the outer 
penphoral ourfew (31 a) inching first and sefcon'd, opposite planar outer surface portion? (3ic,31d) 
erranyed parallel to the first plane in an 4verlap$rio: relationship ^ the said riimnae hole (3te) and 
tho hrat and second rows o< small holes (aif,3^)V k 

ai least one generally planar and elongate ijiWte conductoi- (32) filled in at least one elongate hole 

■*s (31 e) ! i' v i 

a first row of maio afcnal: terminals (33) mte^irreald llrst row n? sma« holes (3lt) p respactively; 



so 



a second row or male: signal teitnirwle>M '.fitted in oold second row of small hale* 'pig) 
respectively; and ,?.. ■ \: 

a condiintive ground shell (34) attached tp^outer peripheral surface (flia) ul Um f ifgg housing 
(31), the qround shell (34) having a first pianar'ftfri(i portion (34a) covering tho firot plonar outer aurfaco 
portion (Jic) such that tho distance between planar shell nnrtmn (34a) and me rirst row of male 
4gnal termiiialb- (33) si/nstarttial/y equals lhe : dtetance betwoon tho flrat row of male signal terminals • 
(33) and ttio olongate male conductor (32X anda.^nrw planar shell portion (34b) covering the second 
ularrar outer surface portfon (31d) such that iW'illfltflnca between tho second pfanar alinll ijmllnri (34b) *■ .: 

ond the second row ol male signal lerminais p3) Substantially equals the distanco bolwoon iho oecond 
row of male signal lorminala (33) and the elonga^rriale candiicrnr p?), whereby the impedance of Ihe ■ [ 

fiist arid seennri rows of male lignal terminals '^ia determined by tho elongate main comluniur (32) \. ; 

and Iho ground shdi (34); 1 

/•<{ \ i 

7'i : *. V - f 
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ann me jack connector member (35) eomprfsfrig a Jack housfno (ad) ur insulating materia, at least 
ono female conductor (37) fee mating Hngagemertiwrth tne elongate malo conductor (32), & first row of 
iflmale signal terminals (3fi) for mating oqpigBmeri(wflh Ihe first row jf mute signal terminals (33), and 
a second row of female siy/ial terminals (38) forriffing; engagement with Ihc oecond row of mate signal 
s terminals (33) , *. ( ■ * 

V. A connecter according to on/ preceding claim, .^rain at toast one female conductor (37) of the Jack 

connector meinbw (S3) la rjp.nersliy planer anc •tonjg'it©.' " 

JC a A connector acenrrffng to any preceding clalmj Vheroln at least one elongate male cunductur (3?) 
comprises ac boot one male ground conductor and.;ft laast one male power supply conductor amngod 
in the first plane In a rew, an* al least one Wrnilo^Conductor (35) comprises coriesuuiidirigry a: least ' 
ono fomolo ground conductor and at least ana .tahW. power supply conductor arrangod in a piano in a . 
iuw. -J'-; * , 

4. A connector according to any; prooodrng claim-, ^fierefn the ground shwll (34) is connected to at least : ' 

one elongate male conduct (32) fnr alectrfcaJ connection therebetween. ■ • ' ' 

! $ \ ' ' * ' ' 

A connector according to any! preceding ciaim,/*He>*in the ground shell @*) is connected to at least 

one elongate mato conductor (32) for electricarconpeciiuri ttwrabatwRfln anrt for mechanical connection " * \. 

of the gnound £hud (34) m the plug housing (31)> *L, ' *' '< 



5. 



6. A connectur at^nrrilnrj to any preceding cla^;« whoroin the ground shell 04) is formed in a 
continuously closed shape encirdlng the outeV peftpharal surface (3la) of tne plug housing (31). 

A A connootor according to any crecoding claim, wti'sr^in ftig plug housing (3i) has a first ond directed 1o 
a printed wiring board, a second end (3lhJ direoW'io (he jack connector member (35). end an outer 
peripheral shoulder (31b) adjacent to the first «^ r o>e ground shell (34), bemg arranged on the outer 
perifjIiHral surface (31a) of the' plug housing (3$ Infth abutment relationship with the out* ueriuheral 
*? shoulder (31b). 

8. A connector according to dai(n 7, wherain ihr* ground shell (34) abut* at one end thereof the outor 
pHririhflral shoulder (310) of the plug housing <tfl>" end extends beyond the second end (3th) of the 
plug housing (31). ; : ... 



so 



S6 



9. A connector according to dairii 7 nr fl, wherein ihV jack housing <3<J) hoe an outor peripheral surface 
(38a), a first end directed to tho plug housing (MR- a second end directed to another nrlntnri wiring 
board, and an outer uHripheral, shoulder (36b) ad/acafltto tie second ond of tho jack housing (3G); the 
ground shell (34) extending beyond the second^j^lh) or Hie ulug housing (31) m me Jack housing 
(36) wlUi the first Hnri of the ]ac1< housing (36) abuttlrjg the* eecond ond (31h)of the pluq housing (31), 

10. A curuimitcir according to dam 9. wherein tip<- ground ohoM (34) covers at least partly the outer 
peripheral surface (36a) of the; jack housing, (3^>o^at a portion nf rhn ground snell (341 overlaps at 
iHHst one female conductor (3 /). 

• 

11. A connector according to claim 9, wherein the prated shell (34) extends between the outer perfphnrai 
shoulder (31a) of (ta plug housing (31) and tne odiarperipneral shoulder (36b) of the jack housing (36). 

12. A curmector amorrjing to one bi clem 7 to 11,$weifl at least ono olongotc conductor (31a) of tho 
plug connoctor member (30) extendb- beyono the Eiaobno end (3ih) of tne plug housing (31). 

U A connector acuuidlng to any precfirting claim, wherein the ground shell (34) has a guide means and 
the jack housing (36) has an associated guicfc.mefchi;for assisting a mating «nyMyHrriHnl uf hi tost one 
male conductor wim af least one remaie conductor/ ' . 



• ; . 4 . • 
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© impedsnce-m^tched electrical con neotor. 

® An impedance-matched electrical connector 
comprising a clue connoctor member (30) and a 
matable jack connector member (35)! tor an electric 
connection between printed wiring boWda. The plug, 
connector member <30> comprieee a plug houoing 
(01) of Insulating material in which planar and elon- 
gate male conductors (32), a firct row; of mole signal 
terminals (33), and a finnnnri rnw ot male signal 
terminate (33) aro arranged' in parallel planes. A 
condutfivfl ground shell (34) is attached to the outer 
peripheral surface (31a) of the plug housing (31). aj 
that tfie hret and second rows of malo signal torml* 
nals (33) tire arranged between the 'elongate mala 
conductors (32) end e planar portion, of the ground' 
stall, respectively, to tnereby form a stnp fine struc- 
ture by which an Impedance of, the connecior is 
matched to an impedance of the printed wiring 
boards and the amount uf wtisstirik [3 relatively low. 
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